as stone and wood? The necessity of answering this question supplied a direct and powerful stimulus to the construction of a theory of matter in which the suggested change in the length of a body is no longer an arbitrary hypothesis, but from which it is a necessary deduction.
The result of these efforts was the electron theory of Lorentz and Larmor. In this theory an ideal picture of matter in general is constructed. The special properties characteristic of the particular chemical constitutions of bodies are eliminated from the consideration at the outset; the general laws which govern them are supposed to be common to all kinds of matter. All matter is conceived to be composed of electrons, that is, of small nuclei which are indivisible, and, though this is not absolutely necessary, of identical nature for all kinds of matter. As far as possible the exact nature of these electrons, their size and shape, and the way in which the electric charge is distributed on them, is left out of consideration. These electrons are in motion within the body which they constitute, and set up an electro-magnetic field according to the laws which were first completely formulated by Maxwell.
This field in its turn is supposed to determine the way in which the electrons move. But the general laws which determine the field when the motions of the electrons are given in advance are not sufficient in themselves to do this.1 To supplement them some further assumption has to be made as to the nature of the reaction of the aether on the electron.
We may see at once how the desire to explain the automatic contraction of a body when set in motion through the aether regulated the choice between the various hypotheses that might present themselves to the mind. Lorentz showed that all that was necessary beyond the equations of Maxwell to determine the motion of an electron was to assume (i) that its exact size and shape, or, more precisely, the exact distribution of the electric charge, should be given, and (ii) that the whole inertia or kinetic reaction of the electron was due to 1 For a, fuller discussion, see Chapter IV, pp. 44 ff.nfirmed.
